This research explores the stability of attachment representations, assessed by the Attachment Story Completion Task, within early childhood. Hypotheses were also formed about the influence of parenting, externalizing behavior and intelligence quotient (IQ) on the developmental course of children's attachment representations. Data were collected from 358 French-speaking Belgian children. Security and disorganization showed a linear improvement with age. The effect of time on the two growth curves was influenced by the child's externalizing behavior. When language abilities were controlled for in a subsample of referred children for externalizing behavior, the growth in security was found to be influenced by reasoning IQ, but the effects for disorganization were unchanged. The implications of the results for both research and clinical purposes are discussed.
this result over a longer term using an instrument especially designed for young children's attachment representations: the Attachment Story Completion Task (ASCT; Bretherton et al., 1990) .
Moreover, most of the studies reviewed above were concerned with the stability of security/insecurity, but they only rarely considered the stability of disorganization (Moss et al., 2005; Weinfield, Whaley, & Egeland, 2004) . Disorganized children seem to be unable to cope with stress in difficult situations and lack a clear and coherent strategy for using the caregiver as a source of comfort. Main and Hesse (1990) suggest that, in such cases, the parent is seen as both a source of comfort and a source of fear. Disorganized children are then faced with a dilemma: whether to approach or to withdraw from their parent (Green & Goldwyn, 2002) . Such a dilemma is considered as an obstacle to the development of organized strategies or as a breakdown of an existing strategy, whether secure or insecure. One meta-analysis (van Ijzendoorn, Schuengel, & Bakermans-Kranenburg, 1999 ) recorded moderate stability of short and long term disorganization in infants (r = .34). This result was recently confirmed by Moss et al. (2005) who found a 77% correspondence between preschoolers' disorganized attachment patterns over time. These results suggest that attachment disorganization, like security, is relatively stable across the infancy and preschool developmental periods. Because disorganization has been found to be an even greater risk factor for developmental disorders than insecurity (e.g. Green & Goldwyn, 2002; Weinfield et al., 2004) , we decided to explore the stability of both attachment security and disorganization in this study.
Children's and caregiver's characteristics as influencing attachment stability Some children's and caregiver's characteristics could influence the attachment stability but have rarely been investigated. However, attachment stability has been reported to be affected both by the caregiving environment and by the child's characteristics (Weinfield et al., 2004) . Bowlby (in Weinfield et al., 2004, p. 74) originally suggested that attachment representations become increasingly resistant to change when the caregiving environment remains stable and reinforces them. On the other hand, he considered attachment representations to be dynamic and susceptible to change if there were substantial variations in the caregiving environment.
One of the major determinants in the caregiving environment is parenting. Parents facilitate their children's positive internal representations of themselves as lovable, and positive views of the parent as available, through support, responsiveness and the promotion of children's individuality (De Wolff & van Ijzendoorn, 1997; Karavasilis, Doyle, & Markiewicz, 2003) . There are several limitations in the available literature on attachment and parenting, and these were taken into account in the present study. First, only a few of the existing attachment stability studies tested the effect of parenting on the developmental course of attachment. Parenting was related to changes in attachment behaviors in infancy (Egeland & Farber, 1984) as well as in toddlerhood (Huang, O'Brien Caughy, Lee, Miller, & Genevro, 2009 ). However Weinfield et al. (2004) could not replicate these results across two developmental periods from infancy to adulthood. Second, most studies dealing with the relations between parenting and attachment only considered mothers. None of them took fathers into account. Third, most of the previous studies examining this relation considered parenting to be simple and permanent, and so used a single measure to characterize parenting once and for all. Very few previous studies have empirically recognized parenting as a dynamic variable as children grow older, demanding a longitudinal approach (Huang et al., 2009; . These authors recognize that there is no absolute stability in parenting. The current study therefore considered the combined effect of mothers' and fathers' parenting on attachment stability as a dynamic effect during the two-year follow-up, and as having an influence on the developmental course of attachment stability.
In addition to factors within the caregiving environment, children's own characteristics may also influence the developmental course of attachment. Except for the influence of temperament (e.g. Egeland & Farber, 1984; Weinfield et al., 2004) , very few studies have considered the moderating effect of an individual's characteristics. This is somewhat surprising because current attachment representations are cognitive concepts, and their level of elaboration might well depend on children's cognitive capacities. In this context, intelligence quotient (IQ) could be a resilient factor in the development of attachment representations, as measured by ASCT for instance. Based on previous work indicating reciprocal relations between preschoolers' IQ and attachment representations (Stievenart, Meunier, Van de Moortele, & Roskam, 2012; , both reasoning and verbal IQ are hypothesized to have an influence on the developmental course of attachment. Children with higher IQ are expected to be more likely to maintain their secure and organized previous attachment representations in the face of modifications in parenting because they have the ability to cope with new relational and social information (Crittenden, 1990) . Conversely, modifications in parenting would be more likely to disturb the attachment representations of children with lower IQ because of their inability to integrate new social and relational information without a radical transformation of their attachment representations (Crittenden, 1990) .
In addition, a moderating effect of gender was tested. Several authors have reported that when children's attachment representations were assessed with the ASCT, boys were more disorganized (Miljkovitch & Pierrehumbert, 2008; Miljkovitch, Pierrehumbert, Bretherton, & Halfon, 2004; Miljkovitch, Pierrehumbert, Karmaniola, & Halfon, 2003; Pierrehumbert et al., 2009 ) and less secure than girls (Green, Stanley, & Peters, 2007; Pierrehumbert et al., 2009 ). Due to these differences between boys and girls, the moderating effect of gender on attachment stability was explored here.
Finally, externalizing behavior (EB), characterized by agitation, opposition, aggression, provocation and transgression of social norms, is often related to attachment behaviors. Most previous studies have concluded that insecure patterns are related to later EB in children (e.g. Fearon, Bakermans-Kranenburg, van Ijzendoorn, Lapsley, & Roisman, 2010; Moss et al., 2006; Pierrehumbert, Miljkovitch, Plancherel, Halfon, & Ansermet, 2000) , although some research has concluded that disorganization is a major risk factor for development disorders, especially EB -perhaps even a greater risk than insecurity (for a metaanalysis, see van Ijzendoorn et al., 1999) . Studies considering the relations between attachment representations (rather than attachment behaviors) and EB are far less numerous. Those that do exist reach similar conclusions: both insecure (Gloger-Tippelt, Lilith, & Olaf, 2008; Stacks, 2007) and disorganized children (Gloger-Tippelt et al., 2008; Ongari, 2008 ) display a higher level of EB than secure children. These results, obtained with reference to both attachment behavior and attachment representations, indicate the importance of considering EB in relation to attachment stability, because the level of EB could have an impact on the attachment stability.
Language ability and attachment stability
Language abilities, rather than age, may influence attachment stability, although previous researchers (Bretherton, 2008; Gloger-Tippelt et al., 2008; Miljkovitch, Pierrehumbert, & Halfon, 2007) have suggested that language abilities do not play any role in story completion because the use of material allows the child to depict his/her representations without speaking. In our experience, however, it was difficult to carry out the coding procedure on the narratives when the child did not speak or spoke very little, resulting in false estimates of the attachment patterns. Thus language abilities could also play a significant role in the completion of the Fr-ASCT stories and hence influence the apparent nature of children's attachment representations. The effect of language abilities was therefore controlled for in a subsample of children for whom such data were available (details about this sample here under). These analyses allowed us to interpret the effects of children's and caregiver's characteristics on the stability of attachment, over and above the child's language abilities.
Current research
The present study focuses on the stability of attachment representations, assessed with the Fr-ASCT, in young childhood and broadens the scope of previous research in four important ways. First, the design of our study is quite specific. Children's attachment representations were assessed in a three-wave longitudinal design whereas most previous studies have only assessed children's attachment behavior twice. This longitudinal design allows us to consider our data as derived from an accelerated design using three cohorts of children aged three years old, four years old and five years old respectively.
Second, in the current literature, most studies employed categorical scores when analyzing stability, and found moderate to high stability (e.g. Gloger-Tippelt et al., 2002; Moss et al., 2005) . Studies using continuous scores are rare, although such scores allow variations among individuals classified into the same pattern to be taken into account, for instance by illustrating the relative level of security/insecurity (Cummings, 2003) . This could be useful for our research purposes (Cassidy, 2003; Cummings, 2003; Cummings, Greenberg, & Cicchetti, 1990) because it is possible that continuous scores, by providing a more nuanced picture of children's attachment profiles, might reveal different aspects of their stability.
Third, another innovation in our study is the analysis of the stability of attachment security as well as attachment disorganization. In line with previous studies, moderate to high stability of attachment representations in childhood was hypothesized, for both security and disorganization.
Fourth, the impact of children's and caregiver's characteristics influencing on attachment stability has not often been examined in previous studies. In our study, we considered various hypotheses about the moderating effects of parenting, IQ, EB and gender on the developmental course of attachment. An increase in supportive parenting during the two-year follow-up was expected to be linked to an increase in children's security and/or a decrease in children's disorganization over time. Among the children's characteristics, higher IQ and lower EB were hypothesized to maintain the stability or to increase security or disorganization in attachment over the two-year period. The effect of gender was also explored. Boys were expected to be more disorganized and less secure. Also, the effect of language abilities was controlled for in a subsample of children. These analyses allowed us to interpret the effects of children's and caregiver's characteristics on the stability of attachment, over and above the child's language abilities.
Method

Sample and procedure
This study was part of the longitudinal 'H2M (Hard-to-Manage) Children' research program, which is being conducted by the Psychological Sciences Research Institute at the Universite catholique de Louvain, Belgium (UCL), in collaboration with Cliniques universitaires Saint-Luc in Brussels. Data were collected from a group of 358 French-speaking Belgian children (57.5% boys), some of whom had been referred to specialists for their behavior problems and others of whom were developing normally. The non-referred cohort (n = 245) were recruited when the children were 30 to 91 months old and enrolled in the first to third years of kindergarten in various primary schools in the Frenchspeaking part of Belgium. Note that kindergarten schooling (also known as pre-school education) in Belgium lasts three years, from three to six years of age. The referred group (n = 113) was recruited from pediatric units in Belgian hospitals where they had been referred for EB. The referral had to have been made by a doctor after a diagnosis of EB, which was the immediate and principal reason for the referral. Children displaying substantial language delays or developmental disorders were excluded from the sample. At the time they were recruited, all the children were attending normal schools.
EB was considered as a continuum ranging from normal to pathological levels. A certain overlap was therefore seen between the two subsamples, because several non-referred children displayed a moderate to high level of EB and several referred children displayed only a moderate level. Also, because the socio-demographic characteristics of the two subsamples were very similar (see Table 1 ) with the exception of gender composition (girls being under-represented in the referred sample), they could be taken together to form a single sample.
Consequently, by considering both referred and non-referred children, we maximized the range on the continuum from normal to pathological behavior in children. Note that the way referrals for EB in Belgium are treated means that very young children can be referred for behavioral problems to a pediatrician or to mental health services, but in the absence of a neurological or biological origin of the problem, neither diagnosis nor systematic treatment is provided under the age of seven. In this context, the referred children in our sample had not undergone any systematic treatments including medication between the three waves of assessment, although a few of them (9%) had taken part in psychomotor activities conducted by physiotherapists. The frequency of such activities, their relation to EB and its correlates were controlled for and found not to have any significant effect on the variables under consideration.
The parents were informed about the study and asked if they would be willing to participate in a longitudinal research program. They were assured that the data would remain confidential. Informed consent was obtained from all the adult participants.
The data presented here come from the three waves of assessment: the outset of the research program (T1, 65.8% non-referred children); the 12-month follow-up (T2, 59.3% non-referred children); and the 24-month follow-up (T3, 66.1% non-referred children). The mean age of the children was 54.69 months (SD = 11.35) at the time of recruitment, 64.26 (SD = 11.86) at T2 and 77.28 (SD = 12.30) at T3.
As is customary in longitudinal research, attrition occurred. Some 34% of children's attachment representations were missing at T2, and only 23% at T3. This decrease in the attrition rate between T2 and T3 could be explained by the perseverance of the research assistants, who did their best to convince the parents to participate in the last wave of assessment. Analysis of attrition by comparing children who dropped out and children who fully completed the three waves of data collection revealed no systematic significant differences either in the socio-demographic variables, i.e., child's age and gender, and parents' educational level, marital and employment status, or in EB, parenting, quality of attachment or cognitive abilities. The living situation of almost all (96%) of the children included both biological parents, and most of the children lived in two-parent families (87%). However 13% were separated or divorced at the outset of the study; in families where parents were separated, both the mother and the father were involved in childrearing. Of the families who took part in the study, 20% had only one child, 46% had two children, and 34% had three or more children when the study began.
The educational level of the parents was taken as the number of years of education they had completed. Some 27% of mothers had completed 12 or fewer years (corresponding to the end of secondary school in Belgium); 56% had completed three more years (corresponding to undergraduate study); whereas 17% had completed a four-year degree or more. The comparable figures for fathers were 37%, 42% and 21%.
At T1, T2 and T3, the parents were asked to complete three questionnaires, mothers and fathers separately, assessing their parenting of the target child and the child's EB. At T1, T2 and T3, each child had to complete the Fr-ASCT, and at T1 the Block Design and Information subtests of the Weschler Preschool and Primary Scale of Intelligence (WPPSI-III). At T1, the language abilities of the referred children were assessed.
Measures of time-varying variables
Attachment representations were assessed by Les Histoires à completer, the French version of the Attachment Story Completion Task (ASCT; Bretherton et al., 1990) . ASCT and its adaptations have been cross-validated in several studies with children's responses to actual separation/reunion episodes (such as the Strange Situation Procedure; e.g. Gloger-Tippelt et al., 2002; Solomon et al., 1995) . The results seem to support the assumption that story completions reflect the child's attachment representations of himself/herself and of his/her parents. The procedure we used included five story stems: (a) the child figure causes an accidental mishap (spills juice at the dinner table), (b) is hurt (falls off a rock in a park), (c) is afraid (of a monster in the bedroom), and experiences (d) a separation from, and (e) a reunion with, his or her parents (the parents leave for a trip while the grandmother looks after the children). In addition, an initial story stem (a birthday party) served as a warm-up procedure to familiarize the child with the procedure. The administration of the task was video-recorded.
Among the different existing coding systems for the ASCT, the children's narratives were coded by the clinical research assistants using the French Q-set procedure, Cartes pour le Codage des Histoires à completer (CCH; Miljkovitch et al., 2003) , which was developed by Pierrehumbert (in English, Miljkovitch et al., 2004) . The items are presented on cards. The first step of the CCH coding procedure consists of sorting the cards into seven piles (free distribution), from the most to the least characteristic of the child's narrative. The second step consists of a forced distribution, in which only a specific number of cards are kept in each pile. Each item receives a score (range 1-7). Four Qcorrelations are computed with the scores of the forced distribution, by comparing the children's individual Q-set description with the criterion sort provided by experts for a prototypical child using Main and Cassidy's four patterns (secure, avoidant, ambivalent and disorganized; Miljkovitch et al., 2003) . These Q-correlations are continuous scores varying from +1.00 to −1.00, with a higher score indicating greater security, avoidance, ambivalence or disorganization. In the current study, only the security (across age, mean = .35, SD = .27, range from −.63 to .88) and disorganization (across age, mean = − .42, SD = .21, range from −.73 to .72) Q-scores were used for analysis.
At each wave of assessment, 20% of video-recorded ASCTs, for both the referred and the non-referred groups, were coded separately by five independent coders, with a total of 16 judges. Each coder was coached by the author of this paper. The agreement was measured between each of these coders and the trainer. For the present paper, the agreement between all these coders for the two attachment Q-scores was computed using intra-class correlations (ICCs) at T1, T2 and T3. These coefficients illustrate the advantage of taking into account differences in scoring means for each coder (Howell, 1998, pp. 550-553) . The ICCs for the security and disorganization Q-scores were .72 and .75 at T1, .88 and .79 at T2, and .73 and .93 at T3. These values were considered as good, although higher ICCs between coders have previously been reported using the same procedure (.94 and .90 respectively; Miljkovitch et al., 2004; Miljkovitch et al., 2007) . However, the ICC mean of our values (security: .77, disorganization: .82) were similar to those that were reported for a Spanish sample of 30 randomly selected cases, with a total of 10 judges (Pierrehumbert et al., 2009) . Their ICCs for the two Q-scores were .81 and .81, very similar to our results.
Parenting was assessed at T1, T2 and T3 using the Evaluation des pratiques éducatives parentales (EPEP, Meunier & Roskam, 2007) . This is based on previous studies by Van Leeuwen and Vermulst (2004) and contains 35 items relating to nine factors: Positive Parenting, Monitoring, Rules, Discipline, Inconsistent Discipline, Harsh Punishment, Ignoring, Material Rewarding, and Autonomy. Validated on 493 French-speaking mothers and fathers of normally developing children, the EPEP scale has good psychometric properties. Cronbach's alpha ranged from .65 to .89; the total percentage of variance explained by the nine factors was 64.3%; test/retest correlations for a sample of 45 parents varied between .51 and .84. Confirmatory factor analyses from the validation study showed that two second-order factors covering the supportive and controlling dimensions of parenting emerged from the initial factor solution. The supportive factor was composed of Positive Parenting, Autonomy, and Rules and included items such as "When my child seems to have a problem, I discuss with him/her what is wrong". The controlling factor included Discipline, Harsh Punishment, and Ignoring and included items such as "When my child does something that is not allowed, I only talk to him/her again when he/she behaves better". These two dimensions are highly independent at each wave of assessment, T1: mothers: r(202) = − .15, pb .10/ fathers: r(202) = − .01, pN .10; T2: mothers: r(202) = − .08, pN.10/ fathers: r(202) = − .09, pN .10; T3: mothers: r(202) = − .00, pN.10/ fathers: r(202) = −.02, pN .10. These two factors had good ecological validity in comparison with a semi-structured interview assessing parenting (Roskam, Meunier, Mouton, & Vassart, 2009) . Moderately significant correlations (n = 49) were observed between the two assessments, ranging from .51 (rewarding, pb .01) to .84 (discipline, pb .01). As in Meunier et al. (2011) , in order to limit the number of predictors in the models, a support-to-negative-control ratio was calculated by dividing the support score by the negative control score. A score of 1 thus indicated equal amounts of support and negative control, whereas a score less than 1 indicated more negative control than support, and a score greater than 1 indicated more support than control. In the current study, scores averaging the mother's and the father's ratios were used because there were significant correlations between the two parents' scores, T1: r(355) = .40, pb.01; T2: r(335) = .34, pb.01; T3: r(343) = .39, pb.01.
Child EB was assessed at T1, T2 and T3 separately by the two parents, who were asked to complete the four subscales (angry, aggressive, egotistical and oppositional behavior) of the Profil Socio-Affectif (PSA; Dumas, LaFrenière, Capuano, & Durning, 1997) . The PSA is the French version of the Social Competence and Behavior Evaluation: Preschool Edition (SCBE; LaFreniere & Dumas, 1995) , formerly known as the Preschool Socio-Affective Profile (LaFreniere, Dumas, Capuano, & Dubeau, 1992) . This instrument has a developmental background, emphasizing the functional meaning of affect in regulating social interactions. It provides 6-point Likert-type scales for each item, ranging from almost never occurs to almost always occurs and was designed to assess patterns of social competence, emotional regulation and expression, and adjustment in children aged from 30 to 78 months (LaFreniere et al., 1992) . In the original validation study (LaFreniere et al., 1992) , EB factors emerged in four clusters: Angry, Aggressive, Egotistical, Oppositional. Subsequent studies confirmed the construct validity of the PSA across different cultures and different samples (LaFreniere & Dumas, 1995) . The French adaptation of the scale was validated on a sample of 800 preschoolers (387 girls, 413 boys), and demonstrated good properties with high internal consistency, a large amount of variance explained by the factors, high inter-judge agreement and good test/retest correlations, and no correlation with social desirability. Cronbach's alpha was .86 at T1 and .89 at T3, ensuring good validity of the measure in the longitudinal collection of data. The scoring of the PSA is such that a higher score on the scale corresponds to a higher level of behavioral adjustment, in other words to a lower level of EB. For the readability of the results, we directly report and interpret the PSA scores in terms of EB (see the results and discussion section below). In the present study, the mean of the mother's and father's assessment of their child's behavior was computed for each wave of assessment because significant moderate correlations occurred between their assessments.
Measure of time-invariant variable
A brief evaluation of IQ was carried out using two subtests of the WPPSI-III (Wechsler, 2004) : the block design subtest (for reasoning IQ) and the information subtest (for verbal IQ). These subtests have been found to correlate highly with the full-scale IQ (Anastasi & Urbina, 1997) , and this was confirmed in referred children completing all the WPPSI-III, reasoning IQ: r(112) = .74, pb.01; verbal IQ: r(112) = .77, pb.01. IQ is treated as a time-invariant variable, because it has been shown to be relatively stable across time (e.g. Grégoire, 2006; Neyens & Aldenkamp, 1997) . For instance, Neyens and Aldenkamp (1997) reported significant test/retest correlations (over six-month intervals) for verbal, r(21) = .69, reasoning, r(21) = .79, and fullscale, r(21) = .84, IQ as given by the WPPSI-III. Data were only available over two-year intervals (at T1 and T3), which is why this variable could not be considered as a time-variant predictor. However, our results indicated significant stability, reasoning IQ: r(399) = .48, pb .01; verbal IQ: r(399) = .37, pb.01). Consequently, means of reasoning IQ and verbal IQ were used in the current study: they were 9.84 (SD = 2.85, range from 1 to 19) and 9.59 (SD = 2.87, range from 1 to 18) respectively.
Measure of language abilities
At T1, the language abilities evaluation included articulation and phonology, lexicon in comprehension and production, and morphosyntax in comprehension and production. Articulation and phonology, and lexicon in comprehension and production, were evaluated through a French battery, the NEEL (Chevrie- Muller & Plaza, 2001 ). In the evaluation of articulation and phonology, children were asked to name different pictures. The task consisted of three lists evaluating different types of target words. For each list, a score was given for naming and for repetition, repetition being used to evaluate the stability of errors. Lexical skills in comprehension and production were assessed using the vocabulary subtests of the NEEL. To assess comprehension, children had to point (on a sheet of paper) to the word pronounced by the examiner. To assess production, children had to name a set of single pictures. French tests were used to assess morphosyntactic skills in comprehension (Evaluation du Langage Oral, ELO; Khomsi, 2001 ) and production (Test de Closure Grammaticale, TCG; Deltour, 1992) . In the ELO, the child was shown four pictures and had to point to the one that corresponded to a sentence spoken by the examiner. In the TCG, the child was given sheets which each contained two pictures. The examiner began a sentence describing the first picture and the child had to finish the sentence with reference to the second picture (e.g., here the boy is seated, and there he… -runs-). To provide a comprehensive view of these data, multiple factor analysis (MFA; Escofier & Pages, 1998) was run on the raw scores at each wave of assessment, to give a weighted principal component analysis. This procedure led to a single loading factor for each child, explaining 60% of the variance. In the current sample, the mean of language abilities is −.02 (sd = 1.88, range from −7.14 to 2.31).
Results
Analysis strategies
Prior to examining the developmental course of attachment dimensions, several preliminary analyses were conducted. Pearson correlation coefficients were calculated to examine the relations between security Q-score, disorganization Q-score, parenting and child's EB.
The main analyses performed on the continuous scores were those intended to examine the developmental course of the attachment dimensions (security and disorganization Q-scores). These were conducted using a multilevel modeling (MLM) framework with the HLM 6.06 software (Raudenbush, Bryk, Cheong, & Congdon, 2008) . The MLM framework provides a flexible method of modeling change, providing information about the variability of individuals over time as well as that between individuals.
MLM has several advantages over other methods of modeling. First, attrition is common in longitudinal data, and MLM estimates are based on all the available data, with the assumption that the missing data are random (Raudenbush, Brennan, & Barnett, 1995) . In our study, there were no systematic differences between the children who stayed in the study and those who dropped out on either the sociodemographic variables or the variables under investigation. So the missing data presented little threat to the validity of the study, and it is reasonable to consider them as random. Second, MLM allows both time-varying and time-invariant predictors to be included in models (Raudenbush et al., 1995) , so the changes in attachment dimensions can be predicted from time-varying predictors (parenting and children's EB) as well as from time-invariant predictors (gender, language abilities and IQ).
The time-varying predictors are those that are measured on each occasion and are expected to vary across occasions. In the current study, parenting and children's EB were treated as time-varying predictors because they were expected to vary over time. In longitudinal models, time-varying predictors are composed of two sources of variations (within-and between-person variations), which represent two different theoretical constructs. Within-person variations are seen as acute factors giving reasons why parenting and/or child's EB is better or worse on some measurement occasion than on others. In addition to these within-person variations that are entered at Level 1 in the model, time-varying predictors also contain systematic betweenperson variations that have to be considered at Level 2 of the model. The between-person variations in time-invariant predictors represent chronic factors that can result in the parenting of a given child being more or less supportive, such as lifestyle differences or personal variables. The within-and between-person variations in time-varying predictors differ from each other. Their effects on attachment dimensions have to be differentiated in the model, because they could be of different magnitudes or even different directions (Hoffman & Stawski, 2009 ). According to Hoffman and Stawski (2009, p. 119) , "failure to explicitly consider separate between-and within-person sources of variation when modeling repeated measures data can lead to biased results and potentially incorrect conclusions about within-person relationships over time". Time-invariant predictors are those measured only once per person because they are not likely to change over the course of the study (Hoffman & Stawski, 2009 ).
Several models for predicting the developmental trajectories of the attachment dimensions were tested. All the analyses were conducted separately for the security and disorganization Q-scores. As is customary, unconditional means models were run to calculate the intraclass correlation coefficient (ICC). The ICC -estimated by dividing the Level 2 variance by the total variance in a model with no predictors -allowed us to evaluate the relative magnitude of the within-person (Level 1) and the between-person (Level 2) variance components of both attachment dimensions. The ICC is also a measure of the average autocorrelation of the dependent variable over time (Singer & Willett, 2003) , giving an index of the average stability of attachment dimensions. The unconditional growth models -in which time is the only predictor -were tested to examine the developmental trajectories of attachment dimensions, before models which included predictors of change.
For our purposes, the time component was the child's age, in years, at each of the three assessment waves. The time unit in the MLM estimates was therefore one year. This time component enabled us to compute an accelerated design from three to eight years of age.
The aim of an accelerated design is to estimate mean change and its predictors over a broad range of ages by using data collected over a relatively short period of time (Miyazaki & Raudenbush, 2000) .
Unconditional models can determine whether there is significant variability between individuals in the slope coefficient which is of interest here. If significant variability is detected, then it is justifiable to include other variables in the model to predict the differences in individuals' slopes.
The first conditional model tested the predictive power of individual predictors on the developmental course of the attachment dimensions. Children's EB was entered as a time-varying predictor (mean = 65.35, SD = 13.24, range from 19.50 to 95.50). The model examined whether the average level of children's EB, and changes in that level, predicted the developmental course of the attachment dimensions. At Level 1, the time-varying predictor was group-mean (or within-person) centered, and was constrained to have fixed effects. Group meancentering is an important technique for addressing bias in timevarying covariates due to unobserved heterogeneity or unmeasured factors that vary across individuals and have a consistent effect over time on the construct of interest (Coley, Votruba-Drzal, & Schindler, 2008) . If there was significant variability in the slope, the average level of the child's EB over the three time periods was calculated, and added as a predictor of the slope coefficient at Level 2 (mean = 64.38, SD = 12.50, range from 20.00 to 89.69), along with the other timeinvariant predictors such as gender, verbal and reasoning IQ (see Raudenbush et al., 1995) . The aim of this procedure was to examine the pure effect of change in the time-varying predictor over time, as its mean level was controlled for (Hoffman & Stawski, 2009) . To ensure that the effects were not related to language abilities rather than to attachment representations, language abilities were entered in the Level 2 equation.
The second conditional model tested the predictive power of the caregiving environmental predictors. The time-varying predictor (parenting) was added in the Level 1 equation (mean = 1.67, SD = 0.39, range from 0.81 to 4.31). The model examined whether the average level of parenting, and changes in that level, predicted the developmental course of the attachment dimensions. If there was significant variability in the slope, the average level of parenting over the three time periods was calculated, and added as a predictor of the slope coefficient at Level 2 (mean = 1.65, SD = 0.33, range from 0.88 to 2.85) as language abilities, for a subsample of children, in order to control its effects.
Preliminary analyses
The correlation coefficients used to assess the stability over time of each of the constructs which were measured more than once (security Q-score, disorganization Q-score, parenting and children's EB) are presented in Table 2 . The results show moderate stability in security Qscores (with correlation coefficients ranging from .32 to .34), low stability in disorganization Q-scores (correlations ranging from .17 to .22) and fairly high stability in parenting (correlations ranging from .60 to .66) as well as in children's EB (correlations ranging from .77 to .78).
Results of the unconditional models
The unconditional means models were run only to calculate the intra-class correlation coefficients (ICCs), and are therefore not presented in the table. For the security Q-score the ICC was 38%, and for the disorganization Q-score, 26%. This suggests that the variance of both attachment dimensions is more due to variations within children (62% and 74% respectively) than to differences between children.
Two unconditional models, one for security and one for disorganization Q-scores, were tested to examine the developmental trajectories of the attachment dimensions. The results of the fixed effects of the model indicate that the slope was significantly different from zero (Table 3) . Positive slope values show that the security Q-score increased by .053 and the disorganization Q-score decreased by .023 points per year. This indicates a significant linear improvement in both security and disorganization with age.
The results from the random part of the model indicate that there was significant individual variation around the slopes of security and disorganization Q-scores and that it was therefore appropriate to examine the predictors of the rates of linear change in the attachment dimensions. Predictors at Level 2 were therefore explored.
Results of the conditional models
The first conditional model examined whether the children's EB (as a time-varying predictor) and individuals' time-invariant characteristics (gender, EB, reasoning IQ and verbal IQ) predicted the developmental course of their attachment Q-scores. The results of the fixed-effect random-effect coefficients of individual predictors on the trajectories of security and disorganization Q-scores are shown in Table 4 . Gender and EB were significantly related to the developmental trajectory of the security Q-score (γ = − .008, pb.01; γ = .001, pb .05) as well as to the developmental trajectory of disorganization Q-score (γ = .006, pb.01; γ = −.001, pb .01). Once language abilities being controlled for in the conditional model for the referred children only, a significant effect of reasoning IQ (γ = .003, pb.10) tended to appear over and above the influence of language abilities on the completion of the Fr-ASCT (γ = .009, pb.01). Having a high level of language ability and high reasoning IQ had a positive impact on the developmental course of the security Qscore.
Only the significant influence of children's EB (γ = − .000, pb.01) on the developmental course of the disorganization Q-score remained when the influence of language ability was controlled for (γ = − .003, pN .10). Children with low EB had a more positive developmental course with respect to disorganization than their opposites.
The second conditional model examined whether the average level of parenting and changes in that level predicted the developmental course of attachment Q-scores. The results of the fixed-effect randomeffect coefficients of the caregiving environmental predictors on security and disorganization Q-scores are presented in Table 4 . The average level of parenting positively influenced the developmental course of the security (γ = .023, pb.01) and disorganization Q-score (γ = − .015, pb.05), meaning that variations in parenting across measurement occasions were associated with improvement in the two attachment Q-scores.
As for the first conditional model, language abilities were controlled for in the conditional model for a subsample of children. Language abilities had a substantial effect on the increase of the security Q-score (γ = .006, pb.01). Consequently, the effect of parenting disappeared when language abilities were controlled for. However, for the disorganization Q-score, the results show that the significant effect of the average level of parenting remained (γ = −.017, pb .10).
Discussion
The main purpose of the current research was to examine the stability of attachment representations within childhood, and the possible effects of several children's and caregiver's characteristics on the development of these representations. Several direct effects of the caregiving environment and the child's characteristics were tested. Only some of our hypotheses were supported by the results.
Using an accelerated design, security and disorganization Q-scores were not stable, but developed between the ages of three and eight. Unconditional models where time was the only predictor indicated positive and significant values for the slope of these variables. On average, children became more secure and less disorganized as they got older. Hence attachment stability was not as clear cut as it looked at first. This suggests that, as suggested by the life-span developmental perspective (e.g., Weinert & Weinert, 1999) , each child is able to develop his or her own attachment representations across his/her development, depending on personal characteristics and differential susceptibility to the environment.
The role played by some children's and caregiver's characteristics influencing the attachment stability in the developmental trajectories of attachment representations has only infrequently been explored in the past, but this study has shown it to be important.
Previous studies (Bretherton, 2008; Gloger-Tippelt et al., 2008; Miljkovitch et al., 2007) have suggested that language was unimportant because the use of material aids allows the child to tell his or her story without speaking. However, our results suggest that language abilities play a role in the developmental course of mainly the security Q-score, confirming our clinical sense that it was difficult to carry out the story pb.10, * pb.05, ** pb .01, *** pb.001. completions, and then the Q-set procedure, when the child did not speak or spoke very little. This may have resulted in incorrect estimates of the attachment patterns. Consequently, the role of language abilities in the story completion task was controlled for in the analysis of the referred children. Our results showed that some children's and caregiver's characteristics had an impact on the development course of the attachment dimensions, over and above the effect of language abilities. So, even if language abilities influenced the completion of the stories, and consequently the scoring of the Fr-ASCT, the Q-scores can be considered as a reliable measure of children's attachment representations irrespective of language abilities, as also mentioned by Stievenart et al. (2012) . Nevertheless, further study of the relations between language abilities and attachment representations might well be fruitful. Furthermore, when language abilities were controlled for, the gender effect disappeared, suggesting that further analyses are needed to confirm that this gender-related effect could be due to the sort of the task, i.e. production narrative. A meta-analysis of gender differences in verbal ability found a mean effect size (favoring girls) of .11 (Hyde & Linn, 1988) . This could explain why a gender effect is observed in the attachment Q-scores, but disappeared when language abilities were controlled for. Further studies are needed to confirm that this genderrelated effect is indeed due to language abilities (i.e., narrative production). Mean comparisons of language abilities need to be run between boys and girls, with the expectation that girls will display stronger language abilities than boys. If this is true, gender-related effects on children's narratives could be explained by this difference. This would lead to the recommendation that the gender should be controlled for in any further analyses employing data from the Fr-ASCT.
Some of the effects of the children's and caregiver's characteristics influencing the attachment stability were different for security and disorganization Q-scores. This indicates the importance of considering security and disorganization as two independent dimensions, as was recently suggested by Stievenart et al. (2011) as well as the relevance of a recent "shift of emphasis away from the importance of the distinction between secure/insecure to that between organization/disorganization" (Green & Goldwyn, 2002, p. 840 ). Further empirical results should therefore keep on with this distinction between security and organization of children's attachment representations in order to highlight their conceptual properties.
For the security Q-score, when language abilities were controlled for, an effect of reasoning IQ appeared. This confirmed that cognitive abilities, over and above language abilities, have an impact on the development of attachment representations. In this research, reasoning IQ was measured by the block design subtest, which involves the capacity to analyze and synthesize abstract visual stimuli as well as to create non-verbal concepts (Wechsler, 2004) . It may be that such cognitive abilities are an important step in the development of attachment representations. The capacities acquired to synthesize and create non-verbal concepts can be very helpful for the two main functions of attachment representations, i.e. the interpretation and the prediction of external events and the behavior of others (Crittenden, 1990) . A child displaying good reasoning abilities would therefore be more likely to create and refer to secure attachment representations earlier in his or her development. Conversely, a child displaying lower reasoning abilities needs more time to create and refer to secure attachment representations.
A different pattern of results emerged for children's and caregiver's characteristics influencing the disorganization Q-score growth curve. Its developmental course was mainly influenced by the child's EB. Such a result was congruent with previous results suggesting that disorganization is a major risk factor for developmental disorders (e.g. Fearon et al., 2010; Green & Goldwyn, 2002) . These results lead to some important considerations for clinical purposes as well as giving empirical support to existing parenting programs. Because relations were well established between parenting and children's EB (e.g., Meunier et al., 2011) , the impact of EB on the development of the disorganization Q-score has highlighted the importance of childrearing behavior that can be improved by parenting programs. Such programs promote parental development through the implementation of positive support, rules, autonomy demands and monitoring techniques, and a decrease in inconsistent parenting, harsh punishment, ignoring and material rewarding techniques (e.g., Juffer, Bakermans-Kranenburg, & van Ijzendoorn, 2008) . These negative strategies are progressively replaced by more supportive ones. Good parental development is expected to decrease children's EB and consequently improve the development of organized attachment representations. These parenting programs are of particular interest for parents rearing a child displaying EB because of the difficulty of being a supportive parent when faced with a child who behaves disruptively Verhoeven, Junger, van Aken, Deković, & van Aken, 2010) .
Although innovative and important from both clinical and research perspectives, the present study is by no means definitive. First of all, our results concerning the effect of language abilities were obtained from the referred sample, and therefore need to be replicated in normally-developing children. Attempts should also be made to replicate the findings in other developmental periods, using other referred and culturally diverse groups of children, to capture the specificities of the development of attachment representations in various clinical samples and in culturally diverse environments.
